Property prices vary on different local real estate markets. Even considering only the largest cities, great disproportions between average unit prices can easily be observed. This problem involves all segments of the real estate market, yet, because of the social & economic importance of housing properties, it takes on special importance on the apartment market. In Warsaw -the capital of Poland and the largest Polish city -prices exceed PLN 10,000 per 1m 2 in the best locations and the average price at the end of 2016 in the entire city came to over PLN 7,500 per 1m 2 . At the sme time, however, average prices in other agglomerations, such as Łódź or Katowice, were equal to approx. PLN 3,500 per 1m 2 . It is only natural to ask what factors, especially social & economic, contribute to such considerable differences in house prices. This article addresses a group of potential factors underlying the prices of apartments, which have been studied statistically in correlation with average unit prices of apartments in chosen cities.
Introduction
The value and, in consequence, the price of a property obtained on the market stems from a range of factors of an economic and social character. Typical, durable factors of property prices, in particular apartments, include -apart from the costs of construction -economic and social factors, such as household income, population increase, employment and interest rates (HWANG QUIGLEY 2006) . The term real estate market has many definitions based on different ways of perceiving and observing phenomena on that market and giving emphasis to different aspects of the market's functioning, e.g. subjective, objective, economic, legal, geographical, institutional, technical and technological (moreinter alia: BALL LIZIERI MACGREGOR 1998; KUCHARSKA-STASIAK 2006; STACHURA 2007; WIŚNIEWSKA 2011) . One of the possible approaches when attempting to arrange and classify such definitions is to outline three main categories or perspectives of perceiving the real estate market, i.e. macro, micro and ultra. Each category is associated with a particular milieu consisting of relevant factors (MACH 2014) . Such classification helps to define the surveyed matter, though it happens to be understood in different ways. The real estate market (or a particular real estate sector -e.g. sector of apartments) in a macro approach is the market relating to the national economy. Crucial elements of its surroundings include, in particular, the legal system, GDP, inflation, loan interest rates and deposit rates, average unemployment rate, loan availability, average income, property taxes and property transaction taxes, freedom in property trade, governmental programmes supporting the construction industry, systems
Statistical data and the survey method
The framework of the survey was determined largely by the availability of statistical data. Data from two sources were used for the survey:
1. Data provided by the National Bank of Poland comprising average transaction prices per square metre of an apartment on the secondary market for 16 capital cities of voivodeships and Gdynia on a quarterly basis, in the 4 th quarter of 2016. Such data in xls format had been uploaded from the website of the National Bank of Poland. employees) in 2016 [PLN] . For the purpose of the survey, the number of apartments was expressed in thousands, whereas the usable surface in millions of square metres.
Based on the data obtained, the following was calculated:
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 revenues of gmina per person;  average number of persons per apartment (population/number of apartments). Some among the specified variables may be considered disputable, e.g. city revenues. However, it is not the fact that city revenues have direct impact on the price levels, but to some extent (not specified in detail) city revenues reflect the city's level of growth and become an indicator of such growth. This approach is often applied in surveys regarding economic occurrences, among which part can hardly be gauged or cannot be gauged directly at all.
The survey included cities with powiat (district) rights: Białystok, Bydgoszcz, Gdańsk, Gdynia, Katowice, Kielce, Kraków, Lublin, Łódź, Olsztyn, Opole, Poznań, Rzeszów, Szczecin, Warsaw, Wrocław and Zielona Góra. The data gathered and used in the survey are presented in Table 1 , which also shows the variation coefficients of the particular variables. Source: NBP and GUS.
In the further part of this study, data regarding the average price per m 2 in cities were adopted as the dependant variable, while the remaining data were treated as independent variables representing three groups of partially intertwining factors that could potentially determine the prices of apartments in respective cities, i. Since it transpired after the surveys had been performed that the results could be distorted significantly by data regarding Warsaw, the entire survey was repeated, but with the said data eliminated. Source: own study.
Results of studies
As shown, the specified variables point to a significant correlation of apartments in respective cities with average prices, yet these correlations are not very high. Similar coefficients calculated for data excluding Warsaw are definitely lower and as regards unemployment and the number of persons per apartment -they are irrelevant. Also, it appears that most variables considered are correlated with each other and, in certain cases, much more than with the average price, which entails another significant issue when identifying price factors, especially pointing to potential problems in attempts to model prices by means of multifarious regression with the use of such variables.
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Charts 1-16 below present collerograms (statistical dispersion charts) of the average unit price of apartments in respective cities ( ) vs. variables reflecting the considered potential factors of those prices, i.e.
 population in cities (x 1i ),  unemployment rates in cities (x 2i ),  city revenues (x 3i ),  city revenues per person (x 4i ),  number of apartments in cities (x 5i ),  number of m 2 of housing usable surface in cities (x 6i ),  size of population/number of apartments in cities (x 7i ),  average remuneration in cities (x 8i ). Charts with odd numbers comprise data regarding all cities and charts with even numbers pertain to data excluding Warsaw. To better depict the results, the charts presenting the dependence of prices on respective factors including and excluding Warsaw have been shown side by side. Presented below the charts are equations of the estimated functions of single regressions -linear and non-linear, with estimation errors concerning structural parameters and the coefficient of determination R 2 . The coefficient of correlation between the unit prices of apartments in cities and the size of the population is equal to 0.77, which means that such correlation can be regarded as relatively strong. The analysis of collerograms provides grounds for claiming that the said relation is apparentgenerally the greater the population the higher the prices. However, it appears that, having excluded Warsaw, the relation visibly weakens, which is reflected by the correlation coefficient falling to 0.53. For this reason, the relation between the size of the population and the prices of apartments can be regarded as moderate at the utmost. The estimated regression functions are poorly fitted to empirical data and, in the case of data excluding Warsaw, the fitting is so poor that the grounds for the usage of the function can be questioned. Non-linear functions describe the relation worse than linear functions. Moreover, for the non-linear function estimated for data excluding Warsaw, the intercept parameter is irrelevant (with relevance of 0.05). (1903.12) Contrary to the prevalent belief, the prices of apartments in cities are not strongly correlated with unemployment levels. As regards data including all cities, the coefficient of linear correlation can be considered moderate because it comes to 0.52 and, having excluded Warsaw, it falls to 0.47, which makes it statistically irrelevant. The estimated regression functions prove to be poorly fitted to the actual data, with non-linear functions slightly better fitted than linear functions. The exclusion of Warsaw makes the degree of fitting even worse. The correlation coefficients and direction parameters of linear functions are negative, thus proving that the relation is negative -the lower the unemployment rate, the higher the prices. In the linear and non-linear functions excluding Warsaw, direction parameters are statistically irrelevant. The conducted studies point to a relatively strong dependence of the prices of apartments on city revenues -the correlation coefficient is equal to 0.78. The collerogram clearly shows how much Warsaw differs from other cities in terms of this variable. Excluding the capital city from the data collection results in the coefficient dropping to 0.58, which means that such correlation is in fact www.degruyter.com/view/j/remav vol. 26, no. 3, 2018 moderate. The estimated regression functions manifest not very high data fitting, which, after Warsaw is eliminated, is low, i.e. R 2 = 034. This fitting is made even weaker, though slightly, by applying the studied relation of the non-linear functions. For the non-linear function excluding Warsaw, the intercept parameter is statistically irrelevant. 
Also, the impact of city revenues per person on the prices of apartments seems significant as the correlation coefficient comes to 0.79. This, however, is only on the face of it, because it is distorted by data of Warsaw differing in those terms from the other cities. When eliminating Warsaw data, the correlation coefficient falls to 0.56. The estimated functions do not fit well to the empirical data, both when applying the linear and non-linear analytical form of the regression function and, if Warsaw data are excluded, the determination coefficient drops to 0.30 -0.31, thus proving the limited value of these functions in identifying the studied relation. For the linear function, estimated both based on data including Warsaw and excluding Warsaw, the intercept parameter is irrelevant. Similar conclusions can be drawn from analyzing the impact of the number of apartments in respective cities on the level of prices of apartments recorded in those cities. High correlation between these variables is the effect of unusually high values thereof recorded in Warsaw. When Warsaw is eliminated, the coefficient of correlation falls to 0.56. The estimated regression functions, even based on data including Warsaw, do not demonstrate high fitting; however, the linear function including Warsaw shows a slightly better fitting than the non-linear function and, in the case of data excluding Warsaw, a slightly better fitting -compared to the linear function -is demonstrated by the logarithmic function, though it cannot go unnoticed that such fitting is very low. Intercept parameters of non-linear functions are irrelevant both for data including Warsaw and data excluding Warsaw. The number of square metres of the usable surface of the apartments is a variable strongly related to the number of apartments. Similar conclusions follow from the analysis of the impact of this variable on the unit prices of apartments, though the estimated regression functions in all variants prove better fitting and all structural parameters of those functions are statistically relevant. For this reason, it is reasonable to argue that the usable surface of apartments expresses the size of city housing resources more precisely as compared to the number of apartments, at least for the purpose of estimating the impact of these resources on the prices of apartments. Nevertheless, this does not change the fact that the fitting of respective functions to empirical data is still unsatisfactory. Another factor taken into consideration is the number of individuals per house (population/number of houses). It seems that poorer housing conditions of the population expressed in this manner should have a demand-stimulating impact and thus, also a pro-price effect on the property market. However, a negative and at the same time weak relation is in fact observed; as regards Warsaw, the correlation coefficient is -0.60, but if Warsaw is excluded -the coefficient is statistically irrelevant and equal to -0.38. The estimated regression functions are also poorly fitted to empirical data. In the linear function with Warsaw excluded the directional parameter is irrelevant, and in the non-linear function, it is the intercept parameter that is irrelevant. As regards data excluding Warsaw, both parameters are irrelevant in the non-linear function. Thus, it can be argued Average remuneration is the last factor considered. The fact that it was considered in the survey was motivated by the notion that the greater the income that potential buyers have, the higher the housing prices which they are ready to accept, as shown on the market. However, it appears that the impact of the said factor on the prices is comparable to other factors characterizing the size and wealth of the urban area. Moreover, attention should be given to the fact that, among factors characterising the affluence and life quality of residents (unemployment rate, number of individuals per house, average remuneration), only average remuneration demonstrates comparability -in terms of its relation power -with factors of the other groups.
Nonetheless, similarly as in the case of other factors, the quality of the estimated functions leaves much to be desired and eliminating Warsaw only weakens it. The intercept parameter in the linear function both with and without Warsaw is irrelevant. Since relations between the specified factors have been found to be relatively poor or moderate at the very most, no attempt was made to estimate the function of multifarious regression of the average unit house price in respective cities in relation to all social & economic factors, as well as the function of multifarious regressions of the average unit price of houses in respective cities vs. chosen groups of factors.
Summary and conclusions
Identification of social & economic factors underlying apartment prices in chosen cities in Poland appears to be a difficult problem. Simple statistical methods such as correlation and regression do not produce satisfactory results in this case. The conducted surveys provide grounds for the following conclusions:
1. the proposed factors influence the house prices to a moderate extent, 2. eliminating Warsaw as a significantly different city compared to others in terms of all factors weakens the relations of those factors with apartment prices in respective cities, 3. a somewhat greater impact on the prices is beared by factors that characterise the size of the city www.degruyter.com/view/j/remav vol. 26, no. 3, 2018 and its wealth rather than factors characterizing the quality of life of its inhabitants, except for average remuneration. When analyzing collerograms, it can be concluded that some cities are relatively often characterized by a variable corresponding to a particular factor at a level significantly diverging from other cities of similar house prices. These cities include Łódź. Less often, the role of outsiders was played by Katowice and Zielona Góra.
Eliminating certain cities from the data collection in respective cases may be expected to strengthen the studied relations and improve the quality of the estimated functions. However, a question arises whether this is the right way to seek factors underlying apartment prices? By acting in line with this rule, the resulting conclusions will be unambiguous but each time applicable to a sufficiently good group of cities. Among dozens of cities taken into consideration, when analysing the impact of particular factors on apartment prices, it would always be possible to choose such a group of cities to be able to define the relations as strong. But would those still be the factors underlying apartment prices in Poland? It seems that surveys ought to be continued on a multipath basis, in particular by:
 Looking for other factors -besides those considered in the survey -underlying property prices, in particular prices of apartments. Perhaps factors such as the age structure or education of the population or even the prestige of the city, etc. may prove to be significant factors;  Studying the impact of groups of relevant factors on apartment prices in cities rather than factors examined individually;  Examining the role of the anchoring effect with regard to property prices and its impact on the current prices of real estate (SHAHAR GOLAN 2017).
